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Method for the mamifacture of paper, in particular of coated fine paper, 
and a paper machine line in particular for the manufacture 
of coated fine p^er 

5 

The invention relates to a method for the manufacture of paper, in particular of coated 
fine paper, according to the preamble of claim 1. 

10 The invention also relates to a paper machine line in particular for the manufacture 
of coated fine paper according to the preamble of claim 10. 

By fine paper is usually meant either uncoated fine paper or coated fine paper. The 
basis weight of uncoated fine paper is usually 40 to 230 g/m^, that of coated fine 

15 paper 60 to 250 g/m^. Typical pulp for the manufacture of fiaie paper comprises 
chemical fibres: short fibres which are obtained, for example, firom birch and euca- 
lyptus, and a long-fibre material obtained firom softwood trees is generally added to 
this. The proportion of mechanical pulp is generally below 40 %. About 10 to 30 % 
of filler is added to the pulp, and the filler may be calcium carbonate, kaolin and/or 

20 other suitable mineral pigments. Recently, in the manufacture of fine paper, increas- 
ing use has also been made of recycled fibres. 

The papermaking line is conventionally designed so that each process , step adds 
certain properties to the paper to achieve a certain quality. For coated paper grades, 

25 this target is to create an even and closed paper surface without large variations in 
pore size. Additionally, the surface smoothness or topography needs to be reduced 
in order to allow a unifomi image to be printed on the paper. This is done by creatmg 
a desired base sheet structure before surface treating the sheet (e.g. coating and 
calendering). In such a way, each process st^ adds to the final p^er quality and also 

30 to the required length of the production line. For example, there has been no possi- 
bilities to upgrade woodfiree papermaking lines with surface sizing capabihties to 
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produce high quahty coated grades without adding suifece treating equipment and 
additional length to the line. Such a rebuild requires additional space in online 
solutions and especiaUy for offline surface treatment solutions. 

5 The essential quality properties of coated woodfiee fine paper include gloss, smooth- 
ness, bulk, opacity, and brightness, typically: 
gloss is > 65 % (Hunter), 
smoothness PPS,o < 1.3, 
bulk > 0.8 cmVg 
10 - opacity > 92%, and 
brightness > 80 %. 

, However, all of these quaUty values are seldom achieved at the same time on fine 
paper machmes according to the state of the art. 

15 ^^P^-rorboardmachinesknowninpriorart. theshortcirculationandotherstock 
systems are most commonly built such as to mix fibres. fiUers. fines and additives to 
form a stock that is as homogeneous as possible in order to be suppUed into a head- 
box of a paper machine, m multi-layer web forming, it is also known to use several 

^ff^rentstocksystemsforfeedingdifferentfibresuspensionsintotheheadbox In 
pnor art there are also known a short circulation and a headbox allowing layering of 
addahves. fillers and/or fines. One stock feed axxangement of this kind is disclosed 
m Flpatent application 934793. Fillers, fines and additives can also be suppUed only 
in the headbox itself. One arrangement of this kind is described in EP patent publi- 
cation 0824157. 

25 

Recently, a novel type of short circulation arrangement has been developed, marketed 
by the applicant under the trademark OptiFeed™ which is described, among other 
thmgs, in the magazine article^i«iV«.er^ate;i^^^M^^,^^^ 
Wochentlattfilr Papierfabrikation. .ol 19, No. 20. October 1998. By using the 
30 OptiFeed™ an^gement. the stock volumes of the short circulation are minimized, 
which enables, among other things, a fest grade change. 
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The headbox spreads the formed pulp suspension evenly onto a wire section, in 
^^ch dewatering and couching of the web begin. In prior art there are known several 
different types of wire sections, or formers, known in themselves to a person skilled 
5 in the art; as fourdrinier formers, hybrid formers, and gap formers. In recent years, 
in the manu&cture of fine paper, a gap former has become conunon in which a slice 
jet produced by a headbox is fed between two wires and the bulk of the water is 
removed between said wires in two directions. One gap former arrangement has been 
described in the paper read by L. Verkasalo: Efficient Forming at High Speeds, XI 
10 Valmet Paper Technology Days 1998. In the arrangements known in prior art, the 
fibre and filler distribution in the thickness direction of the web can be controlled to 
. a limited degree, for example, by means of placement and vacuums of the dewatering 
elements of the former. The fillers often accumulate on the surfaces of the web in 
dewatering stages. 

15 

In prior art there are also known multi-layer headboxes, one of tibiem having been 
described, for example, in the paper read by M Odell: Multilayering, Method or 
Madness?, XI Vahnet Paper Technology Days 1998 and in FI patent 92 729^ and one 
of than having also been described in the paper read by P. Ahonen: Challenges for 
20 Digital Printing Paper, XI Valmet Paper Technology Days 1998. Multi-layer head- 
boxes allow desired layer structures to be produced in the web by feeding stock in 
layers between wires. . 

The web is passed from the wire section to a press section where water is removed 
25 fix)m the web by pressing it against one or two felts. A skilled person knows several 
different press arrangements firom prior art, for example, a press based on roll nips, 
marketed by the applicant under the trademark SymPress IF"^. Recently, instead of 
roll nips, in the case of all paper and board grades ever-increasing use has been made 
of an extended nip known in itself in prior art because of its higher dewatering 
30 capacity and/or its ability to retain the bulk of the web. 
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15 


The diyer section in fine papa- machines known in prior art has most commonly been 
fomied of a dryer section which uses conventional single- and/or twin-wire draw and 
in which drying takes place mainly as cyhnder drying while the wire presses the web 
against a heated cylinder surfece. At high running speeds, single-wire draw through 
tiie entire dryer section has become common in recent years. As the most recent 
arrangement, for example, the patent application PCT/FI98/00945 has proposed 
combining impingement drying with cylinder drying in order to provide a higher 
evaporation rate and a shorter dryer section. 

In several fine paper machines known in prior art, tire paper web is passed from flie 
dryer section to a precalender, which in known airangemente may be a calender witti 
, hard or soft nips, in which the paper web is passed through tiie nip between rolls to 
provide smootimess to the suifece of the paper web. Recmtiy. also in the case of fine 
paper, a so-called soft calends has become common which comprises a soft coated 
roll and a hot hard-faced thermo roll. In the precalender. loose fibres and other stock 
components are also fixed to the surface of the web. but, at the same time, differences 
in density may also be caused in the base paper and some of the bulkiness of tiie web 
important to many grades may be lost. 

20 Afterthat,inthefinepapermabhinesknowninpriorartthereisprecoating, asurface 
sizing or pigmenting unit. In surface sizing, the surfaces of the web are treated with 
a starch or pigment solution in a fitai size press, for example, by means of an 
applicator device marketed by the appUcant under the tiademark OptiSizer™, 
SymSizer™. Surface sizing, pigmenting, or coating is performed at tiiis stagl 

25 typically on botii sides of tiie web at the same time, but the surfaces of flxe web can 
also be treated separately in successive units. After tiiat, tiie paper web is dried by 
using infiared dryers and airborne web-dryers as weD as a subsequent cylinder group 
or groups, and flie paper web is reeled by means of a machine reel-up. 

30 After tiiat, in tiie manufachiring process of fine paper according to prior art tiiere is 
an unwind stand, fiom which tiie web is passed to an off-machine coating station. 
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Different coating devices are known in prior art, such as, for example, coating 
devices of the blade coating, jet, film transfer or non-contact s^plication techniques 
such as the spray type. A coating agent is transferred by means of the coating device 
fireely to the surface of the web either as a continuous jet (jet) or as drops (spray) or 
5 the coating agent is applied by a roll. In one known arrangement, one side of the 
paper web is precoated first, after which there is a diyer section, and after that the 
other side of the pap^ web is precoated, which is followed by a diyer section. The 
coating of the thus produced precoated web is completed by coating it with other 
coating layers and, after that, the w^b is dried, and woimd up. The dryer part of the 

10 coating station typically comprises first a unit which is not in contact with the web, 
for example, an infrared dryer, and a cylinder group located after that In the end, the 
- web is unwound and calendered by means of a supercalender or a multinip calender 
with the trademark OptiLoad™, which imparts a desired level of smoothness and 
gloss to the web. Reelmg ends the fine paper machine line. One reel-up known in 

15 prior art is the reel-up marketed by Ihe applicant under the trademark OptiReel™ 

One problem in the fine p^er machines known in prior art is particularly their space 
requirement because of the long machine, and the fact that the change of grade takes 
a long time. For example, when a conventional short circulation is used, the change 
20 of grade takes about two hours. Moreover, when cylinder drying is used, because of 
the high heat capacity of the cylinders, the changing of heating powar is a slow 
. process. 

An object of the invention is to provide a method and a paper machine for fine paper, 
25 in particular for CWF fine paper, i.e. coated woodfiree (Coated Wood Free) fine 
paper, in which operations take place on-line, especially smtable for a rebuild. 

An object of the invention is to provide a method of upgrading a paper machine 
without addmg length to the paper machine. 

30 

An object of the invention is to provide a method and a paper machine for the manu- 
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factuie of fine paper in which the change of grade is fast The fast change of grade 
aUows short deKvery times so that different paper grades can be produced at a higher 
production and cost efficiency (e.g. raw material savings etc.). 

5 Furthermore, an object of the invention is to provide a method and a paper machine 
for the manufacture of fine paper aUowing different profile control airangements. 

In connection with the invention, it shall be particularly noted that several of the 
techniques used in the method and in the paper machine in accordance with the 

10 invention have become known separately only quite recently in connection with 
different paper or board grades. In this invention, the inventor has realized the 
^ possibiUty of assembling firom the new technologies a fine paper machine line which 
produces high-quaUty fine paper with good efficiency, lower operating costs and 
especially tiie possibihly to combine these new technologies in upgrading a p^er 

15 machine. 


20 


With a view to achieving the objectives stated above as weU as those which wiU 
come out later, flie method according to the invention is mainly characterized in what 
is set forth in the characterizing part of claim 1. 

The paper machine line according to flie invention is in turn mainly characterized in 
what is set forth in the characterizing part of claim 10. 

The invention comprises of a more compact and novel way of buUding the struchu^ 
25 of the coated paper to achieve the same target as for conventionaUy multiple coated 
papers. The vital parts of the invention can also be utilised to iq)grade a papermaking 
line fiiom surfaxje sized to coated woodfi-ee grades. 

The invention utilises the possibihty to initiaUy reduce the opemiess of the base sheet 
30 structure tinough fiber and/or fiUer layering. Then, the sheet-forming step ensures 
exceUent formation values and porosity levels. In the press section, the dewatering 
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will be done to ensure the web support, the evensidedness and a low web draw at the 
transfer to the drying section. The after-drying section will be equipped with im- 
pingement units to intensify and to make the drying process more compact The 
precalendermg process has previously been questioned regarding its necessity. Now, 
5 a novel way of reinforced precalendering the pap&r prior to coating utilises high 
surfece temp^atures of the thermo roU, possible a long nip and exteroal/initial sheet 
moisture, which provide possibilities to close the sheet sur&ce resulting from the 
gradient calendering. The elevated moisture is used to avoid too extensive drying of 
the sheet and to initiate a gradient calendering phenomena. By closing the sheet and 

10 creating a very smooth surface prior to coating, the coating color remains on Hie 
paper surface and evenly covers the base sheet The smoothness development prior 
. to coating leaves mainly the gloss development to be done in the fmal calendering 
step. The final calendering can be done with a multinip calender at high thermo roll 
temperatures and an even nip load distribution throughout the calender stack. The 

15 multinip calender applied in the invention is a calender with more than one calender- 
ing nip. The multinip calender has a tendency for drying the paper sheet due to high 
thermo roll surface temperatures in a high number of nips, for which reason a hi^er 
sheet moisture level going into the calender than conventional calenders is used. The 
moisture content of the sheet going into the calender is approximately 3 % higher 

20 than the target for the final sheet. Color sticking onto calender rolls becomes a 
problem at sheet moisture of 7-8 % for blade coated p^er and 1 1-12 % for film 
coated. Thereby, the online surface treatment solutions based on film coating tech- . 
nology reduces the nmnability risks in the calender. 

25 The main process units and their functionality in the invented compact papermaking 
line according to a preferred embodiment of the invention are listed below; 

1. Optimization of the short circulation operations (OptiFeed"^") 

• Short grade changes in respect to furnish composition and the short circulation 
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2. Multilayering technology with fiber or additives (OptiHo™) 

• Closes paper surfeice 

3. Forming section with loadable blades (OptiFormer™) 

• Improved formation potential 

5 4. Press-section with supported web transfer (OptiPress™) 

• Reduced web draw and eliminated risk for increased porosity. 

5. Compact predrying section (OptiDry™ & HiRun™) 

• ffigh efficiency drying units at high temperature and air velocity. 

. Process elements to support web transfer and reduce draw, which also reduces 
10 the porosity of the paper web 

6. One or more reinforced-nip precalender (OptiDwell™. OptiGloss™, OptiSoft™) 

• Large potential for evensidedness control, improved smoothness and closes 
surface 

• High surface temperatures of the thermo rolls (> 250°Q and long rcinforced-nq) 
15 (> 30 mm). 

. Possibilities for external sheet moisturismg or a hi^ mitial sheet moisture prior 
to the nips. 

7. Fihn coating unit with compact machine circulation (OptiSizer™) 
Superior coverage potential and extreme solids contents 80 %). 
Minimise risk for build-up on calender covers, e.g. allows higher moisture 
content « 11 %) compared to blade « 7-8 %) before going into calender 
stack. 

8. Compact after drying section (TumDry™ and PowerDry™) 

• Compact and high efficient (high temperatures and air velocities) drying sec- 
25 tion. 

9. Multinip calendering (OptiLoad™ or Janus) 

• The polymer roll covers aUows high surface temperatures. 

• The nip loading system allows an even loading and control of each roll nip 
separately. 


20 
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In the following the preferred choices of units for the paper making line according 
to advantageous embodiments of the invention are discussed in greater detail. 

In accordance with the invention, layering of additives and fillers is used in a head- 
5 box instead of precoating carried out in a finishing section in order to reduce the pore 
size distribution in the surface layers of a paper web. When additives and/or fillers 
are introduced into the surfece layers of stock, it is possible to provide, for example, 
a U-shaped thickness direction profile of the filler. In layering additives and fillers, 
the stock is divided into three different stock flows for surface layers and for a middle 

10 layer, each of which is supplied with desired additives and fillers, starch in particidar, 
in order to provide different layer structures. When needed, additives and fillers can 
^ be fed into the stock flow fi-om several different points or in several different stages. 
In accordance with an advantageous embodiment of the invention, fines can also be 
added. Moreover, in connection with the invention, it is possible to advantageously 

15 use layering of fibres, in which fibre stock is divided into separate components for 
the smface and middle layers such that a desired type of fibre stock is passed to a 
surface layer and to a middle layer, respectively. In addition, it is possible to use 
retention agents which bind the fillers and fines to the surface, which prevents them 
firom being carried away from the surface layers along with water. The retention 

20 agent may also be supplied in layers. 

As the headbox the invention uses the headbox marketed by the applicant under the 
trademark OptSFIo™ or a similar type of headbox, in which the basis weight profile 
can be controlled by consistency adjustment and the fibre orientation can be affected 
25 by adjusting flie profile. In the headbox, it is possible to use layering, layering of 
additives or fillers, in respect of which reference may be made, for example, to the 
applicant's EP patent 651 092. 

As the former is used a gap former which allows higher speeds than other types of 
30 formers and carries out dewatering on two sides, whereby sjrametric paper is ob- 
tained. As one gap former of this kind may be mentioned, for example, the wire 
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section marketed by the ^pUcant under the trademark OptiFormer™ or a simUar 
type of foimer. one of them having been described, among other things, in the paper 
read by L. Verkasalo: Efficient Forming at High Speeds. XI Valmet Paper Technol- 
ogy De^s 1998. 

The fine paper manufectuiing line according to the invention makes use of extended 
nip pressing. A so-caUed shoe press provides good bulk and high dry soUds and the 
lowest possible asymmetry in the web. When using, for example, the appUcants 
double-felted OptiPress™ press section, symmetric dewatering and a web having 
symmetric surface properties are achieved. When it is desirable to achieve high dry 
soUds, it may be beneficial to replace one felt with a non-water-ieceiving fibric 
which transfCTS tiie web well, with a so-called transfer belt 


10 


15 


20 


In the invention, the diyer section employs both cylinder and impingement drying, 
one of such dryer sections being described, for example, in the international patent 
WKcation PCT/FI98/0094S. Advantageously, for example, a dryer section marketed 
by the applicant under the ti^emark OptiDry™ or a similar type of diyer section is 
used. In such a dryer section where hnpingement drying is used in addition to cyUn- 
der drying, the change of grade is quick because it takes considerably less time to 
change impingement drying parameters than to change the temperatiire of massive 
drying cylinders. Impingement drying also allows more efficient control of tiie 
moisture profile tiian conventional cylinder drying alone. A runnability conq)onent 
marketed by tiie applicant under tiie tiademark HiRun™ is adavantageously used to 
improve web transfer and allows a considerable reduction of draw between the piess- 
25 section and ttie first drying group. The draw reduction provides a considerable 
reduction of paper web porosity. 

hi accordance witii flie invention in precalendering is used a one or more-remforced 

nip precalender for exan^le a precalQider marketed by the appUcant under trademark 
30 OptiDweU™, OptiGloss™, OptiSoft™ or a similar type of calender is used. Also a 
2- or 4-mp hot soft calender including moishirizing can be used. 
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In the fine paper machine line in accordance with the invention, precalendering is 
followed by coating unit The function of coating is to close surface and thereby 
considerably reduce the pore size to maintain the ink layer 1 jjm thick) on the 
paper surface. Pigment combinations can be used to improve optical properties of the 
5 p^er surface. Layering serves as precoat and this layer as topcoat in the invention. 
In the coating, a film coating unit marketed by the ^pUcant under the trademark 
OptiSizer™ or a similar type of unit is used which also allows profile control of the 
amount of surface size / pigment A conapact machine circulation system marketed 
by the applicant by the trademark OptiDoser™ can be used to considerable reduce 
10 the color flow to the film coater ^plication units with up to 80 %. This allows faster 
and more flexible grade changes. 

The coating is followed by a diyer section mainly applying contact-free drying, 
which allows a fast grade change. The contact-free drying is followed by a short 

15 cylinder group which in itself serves to affect primarily the stabilization of the travel 
of the web, the draw and tension of the web while the drying process is continued at 
the same time. The cylinder group may comprise single-wire or twin-wire draw, 
however, most advantageously single-wire draw. In connection with the contact-free 
drying, it is possible to use a drying arrangement marketed by the ^pUcant imder the 

20 trademark TurnDry^, PowerDry™ or a similar type of drying in which the paper 
web is dried and turned by means of the same device, for example, by means of a 
combination of a turoing device and an airborne web-diyer. This enables a fast grade 
change and, at the same time, assures stable running of flie web. 

25 After that, there is an on-line multi-nip calender, for example, a calender marketed 
by the applicant under the trademark OptiLoad'™ or a corresponding type of calen- 
der, which differs from conventional supercalenders in that its linear loads in each nip 
can be regulated separately. By this means, it is possible to conserve bulk, yet 
attaining good gloss and smoothness. With respect to this type of calender, reference 

30 is made to FI patent 96334. 
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The fine paper machine line ends in a leel-up. It is most preferably a reel-up marketed 
by the appUcant under the trademark OptiReei™ or the type of reel-up which pro- 
duces low amounts of bottom broke and provides a loU of a high standard to ensure 
its problem-firee further processing. 

5 

Suitable automatic and measuring devices are incorporated into the method and the 
paper machine for manufacturing fine paper in accordance with the invention, for 
example, for the purpose of determining and correcting longitudinal and cross 
direction profiles of the web or for Ihe purpose of performing a fast grade change. As 
10 a measuring device is used, for example, a transverse beam which comprises several 
sensors or scarmers and, at the same time, it is possible to measure machine direction 
variation, for example, by means of scanning devices. 

In the invention, the possibiUty pf profile control is ensured by flie fact that profiling 
15 devices are used as devices. The basis weight can be profiled by adjusting the consis- 
tency in the headbox. In the press section, a steam box can be used for increasing and 
profile control of dry solids. Impingement drying allows profile control of drying. Tn 
the dryer section it is also possible to use a moistening device for profile control of 
dry soUds, and in sizer types of coaters surface size / the amomit of coating can be 
measured separately for each paper side which aUows profiling of the color fihn. It 
is easy to combine profile control with non-web-contacting drying. When needed 
before precalender it is possible to use, for example, a moistering device which is 
based on steam or water mist. 

25 In the following, the invention wiU be described in more detail with reference to the 
figures in the accompanying drawing, to the details of which the invention is. how- 
ever, not by any means intended to be narrowly confined, nor is the invention in- 
tended to be limited only to this embodiment which is advantageous in itself. 


20 


30 The figure 1 schematically one example of a paper machine known i 


m pnor art 
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The figure 2 schematically shows one exair^le of a paper machine s^plication in 
accordance with the invention. 

The figure 3 schematically shows influence of forming concepts on woodfree base 
5 paper beta-foimation and porosity. 

In the figure 1 a conventional paper making line concept for double coated fine psqper 
is shown. First stock is fed Gxym a headbox 100' to a wire section 200*, which is 
followed by a press section 300' with two press nips 350',360'. The web W is passed 

10 from the press section 300' to a predryer section 400', in which single-wire draw 
groups R' and impingement drying 450' are used. In the application shown in the 
V figure, the impingement drying units 450' are fomied of a large-diameter cylinder 
420' placed in a basement ^ace and of an impingement drying apparatus 422' placed 
in connection therewith. The predryer section 400' is followed a calender 500' that is 

15 a hard or a soft calender. It is followed by a precoating station 600' based on film 
transfer applying roll appUcation for surface sizing / pigmenting / precoating of the 
web, and by an after-diyer section 650', which is composed of a section 660 ^plying 
contact-firee drying (infiiared drying, airbome web-drying) and of a cylinder group 
670'- After that, the web is coated in coating stations 700',800', in which one side of 

20 the web is first coated in the first coating station 700', which side is dried in a dryer 
unit 750' using contact-fi:ee drying 760', after which there is a cylinder group 770'. 
The other side of the web is coated in the second coating station 800', which is 
followed by a dryer section 850' which mainly 25)pHes contact-free drying 860', after 
which thCTe is a short cyUnder group 870'. This is followed by a multinip calender 

25 900' in which the paper web is calOTidered so as to have desired gloss and smooth- 
ness. Finally, the web is reeled into rolls by means of a reel-up 1000'. The length L' 
of this concept according to prior art shown in this figure is approximately 
169800 mm. 

30 In the paper machine in accordance with a preferred solution of the invention as 
shown in the figure 2, the travel of the paper web W is as follows. The stock is fed 
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ftom the headbox 100 using multilayering technology with fiber or additives to the 
fonning section with loadable blades into a g^ between forming rolls 210, 220 of 
the g^ fonner 250 of flie wire section 200. fiom which it is passed between wires via 
the dewateiing devices of the gap fonner 250 further to the press section 300 while 
5 supported by a wire. The press section 300 comprises two presses 350 and 360 and 
the web W is passed on an upper febric of the first press, while supported by a lower 
fabric, so as to be between the press rolls of the press 350. From the lower febric, the 
web W is passed onto an upper fabric of the next press 360 and further between the 
upper fabric and a lower fabric so as to be between the press rolls of the press 360. 
10 The web W is passed from the press section 300 to the dryer section 400, in which 
the web W is dried, while supported by drying wires, in the impingement drying 
groups 450 and in the drying groups R that apply single-wire draw. In the drying 
groups R applymg single-wire draw, the reference numeral 415 designates the drying 
wire and the reference numeral 410 designates heated drying cyUnders in an upper 
row and the reference numeral 41 1 designates reversing cylinders or rolls in a lower 

row. The web Wruns meandering fix)m the reversing cylinders/rolls 411 of the lower 
row onto the heated diying cylinders 410 of the upper row, on which flie web W is 
in direct contact with the heated cylinder surface. The inpingement diying units 450 
are formed of a large-diameter cylinder 420 placed in a basement space and of an 
20 impingement drying apparatus 422 placed in connection therewith. For the sake of 
clarity, the above-noted signs have been mdicated only in connection with one drying 
group. After that, the web W is passed to the precaiender 500 with two-reinforced 
calender nips 540,550. Rolls of the fihn coating unit 600 are denoted with the refer- 
ence numerals 645 and 647 and the reference numerals 648 and 649 designate film 
transfer equipment of the coating unit. The web W is passed through a first contact- 
fi»e drying and turning device 660 via a second contact-free drying device, for 
example, an infrared/airborne web-dryer 665 to the drying group 670 which applies 
single-wire draw and which comprises a drying wire 651 and heated diying cylinders 
610 as well as reversing cylinders/rolls 61 1. After that, the web W is passed to the 
on-line multi-nip calender 900. After the calender 900, the web W is passed to the 


25 


30 
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reel-up 1000, in which the paper web W is reeled into ^aper rolls. The length L of 
this paper making line is ^approximately 143100 mm. 


In the foUowiag table an example of the influence of roll-nip aud shoe-nip precalen- 
5 dering on base paper properties is shown. 



Base 
paper 

Roll-nip precalendering (soft/hard) 

Linear load (kN/m) * 


60 

60 

150 

150 

Siirface temperature, steel roll 


50 

100 

50 

100 

Density (kfi/m^) 

585 

685 

691 

721 

731 

Moisture (%) 

4.2 

4.1 

3.6 

3.9 

3.6 

PPS roughness, ts/ws (]im) 

6.26/8,17 

6,20/5.65 

6.15/5.52 

6.07/5.08 

5.90/5.12 

Bendtsen smoothness, ts/ws (ml7miii) 

510/710 

505/400 

509/385 

510/250 

515/260 

Bendtsen air leakage (ml/min) 

250 

241 

235 

231 

221 

Cobb-Unger oil absorption, ts/ws 

21,0/16,5 

20.1/14:2 

19.5/13.6 

19.9/14.3 

19.4/13,1 


Base 
paper 

Shoe-nip precalendering 

Linear load (kN/m) 


200 

400 

400 

400 

Surface temperature, steel roll (*C) 


200 

200 

290 

290 

Density (kg/m^) 

585 

645 

691 

743 

746 

Moisture (%) 

4.2 

3.5 

3 

2.5 

X 


10.1 

X 

X 

X 

X 

PPS roughness, ts/ws (jim) 

6.26/8.17 

5.98/5.27 

5.82/3.70 

5.66/2.78 

5.44/2.45 

Bmdtsen smoothness, ts/ws (ml/min) 

510/710 

505/230 

440/198 

425/191 

408/198 

Bendtsen air leakage (ml/min) 

250 

201 

151 

110 

98 

CJobb-Unger oil absorption, ts/ws 

21.0/16.5 

19.4/13.5 

17.9/11.6 

16.1/8.2 

15.1/6.5 


In figure 3 is shown influence of fonning concepts, e.g. loadable blade (LB) and 
10 multifoil shoe (Shoe) units on woodfi:ee base paper beta-fonnation and porosity. The 
porosity on x-axis and on y-axis is beta-formation and with black squares are shown 
results with loadable blade units and with grey squares loadable blade roll ftimish and 
with grey squares with x are shown multifoil shoe units. 

15 Above, the invention has been described only with reference to one of its advantage- 
ous embodiment examples, to the details of which the invention is, however, not 
intended by any means to be narrowly confined. Many variations and modifications 
are feasible within the inventive idea defined in the following claims. 
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Claims 


10 


1. A method for the manufecture of p^er. in particular of coated fine p^er, in 
which method p^er stock is fed from a headbox (100) to a wire section (200) in 
vMch water is drained from a p^er web (W), in which method the paper web (W) 
is passed from the wire section (200) to a press section (300) to press water out of the 
paper web (W), and in which method, after the press section (300). the paper web 
(W) is dried in a dryer section (400). precalendered and coated in a coating station 
(600), after which the paper web (W) is dried in a drying section (650) and calen- 
d«ed m a final calender (900). and reeled in a reel-up (1000), characterized in that 
in tile method 

the stock is fed into the headbox (100) using multilayering technology, 
the paper web (W) is precalendered in a one or more reinforced-nip calender 
(500). 

15 - the paper web (W) is coated in a fihn coating unit. 

2. A method according to claim 1, bharacterized in that the method is used in 
upgrading a conventional paper making line for making surface sized p^er to a paper 
making line for making coated woodfree paper. 

20 

3. A method according to claim 1 or 2, characterized in that in the method 

file stock is fed into the multilayering headbox (100), 
in the wire section (200), water is drained from the paper web (W) in a 
forming section with loadable fonning units, 
25 - Ml the press section (300), the p^er web (W) is supported, 

fit>m the press section (300) to and in the first drying group, the web Iransfer 
is supported, 

in the dryer section (400), at least part of the drying of the paper web (W) is 

carried out by means of impingement drying (450), 

30 - the paper web (W) is precalendered in a one or two remforced-nip calender 
(500). 
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the paper web (W) is coated in a film coating unit, 

after coating (600), the paper web (W) is dried by means of contact-firee 

drying (660), and 

the paper web (W) is calendered in a multinip calender (900). 

5 

4. A method according to claim 1, characterized in that two felts or a felt and a 
transfer belt are used in the press nips in tibie press section (300). 

5. A method according to claim 3, characterized in that, in the method, combina- 
10 tions of impingement drying and cylinder drying or non-web-contacting drying and 

cylinder drying are applied to the drying of paper in order to accomplish a fast grade 
change. 

6. A method according to claim 3, characterized in that, in the method, a moisten- 
15 ing device based on steam or water mist, placed before the precalender (500), is used. 

7. A method according to claim 3, characterized in that, in the method, the principal 
drying in the after-drying units is carried out without contact with the web. 

20 8. A method according to claim 1, characterized in that, in the method, linear loads 
of 100-750 kN and temperatures >250''C of the thermo rolls and ^0 mm long show 
nip are used in tiie calender (500). 

9. A method according to claim 1, characterized in that in the method film coating 
25 with compact color circulation is used. 

10. A paper machine line in particular for the manufacture of coated fine paper, 
which line comprises a headbox (100), a wire section (200), a press section (300), a 
dryer section (400), a precalender (500), a coating station (600) and drying section 

30 (680), a final calender (900) and a reel-up (1000), characterized in that the paper 
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machine line comprises multilayer headbox (100), a one or more reinforced-nip 
precalender (500), a film coating station (600). 

1 1. A paper machine line according to claim 10, characterized in that the paper 
5 machine line is an upgraded paper machine line for making coated woodfiee paper. 

12. A paper machine line according to claim 10, characterized in that the on-Une 
calender is a multi-nip calender. 

10 13. A paper machine line according to claim 10. characterized in that the wire 
section is a gap former. 

14. A paper machine line according to claim 1 0, characterized in that in the press 
nips of the press section there are two felts or a felt and a transfer belt. 

15 

15. A paper machine line according to claim 10, characterized in that its drying 
sections (400,600) comprise as a combination both cylinder drying and impingement 
drying or cylinder drying and non-web-contacting drying. 

20 16. A paper machine line according to claim 10, characterized in that the after- 
drying sections (600,750,850) have been so dimensioned that principal drying takes 
place without contact wife the web. 

17. A paper machine line accordmg to claim 10, characterized in that the paper 
25 machine line comprises a moistening device based on steam or water mist, placed 

before the precalender (500). 

18. A paper machine line according to claim 10, characterized in that the paper 
machine line comprises fihn coating unit with compact color ciix:ulation system 

30 
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